Introduction and preliminaries
Throughout this paper, by R + we denote the set of all real nonnegative numbers, while N is the set of all natural numbers and α ∈ R + , R (1) ψ(t) < t for each ∈ R + α , (2) ψ is nondecreasing and upper semicontinuous, and (3) for each t ∈ R + α , lim n→∞ ψ n (t) = 0, (2) Φ is continuous, and (3) Φ is nondecreasing on R + α , and prove some fixed point results for these mappings. In this paper, we also give a pair of generalized contractive type mappings, but we generalize the conditions of the mapping ψ of Zhang [ 
Main results
In what follows, we let the function Φ : The following lemma had showed in [1] , it is useful for our main theorem.
Using the weaker Meir-Keeler type function ψ and the function Φ, we define a (Φ, ψ)-contraction for the pair (T , S) of two set-valued mappings T , S : X → B(X ), as follows:
) be a metric space, and let T , S : X → B(X ). If the following inequality holds:
then we call the pair (T , S) having the (Φ, ψ)-contraction property.
We now establish our main common fixed point theorem, as follows:
) be a complete metric space, and let T , S : X → B(X ). If (T , S) have the (Φ, ψ)-contraction property, and if for each t > 0 with ψ(t) < t and {ψ n (t)} n∈N is nonincreasing, then S and T has a unique common fixed point a in X . Moreover, Sa = Ta = {a}. δ(A 2n−1 , A 2n ) )) < Φ(δ (A 2n−1 , A 2n ) ).
Generally, we have
Since {ψ n (Φ(δ(A 0 , A 1 )))} n∈N is nonincreasing, it must converges to some η ≥ 0. We claim that η = 0. On the contrary, assume that η > 0. Then by the definition of the weaker Meir-Keeler type function, there exists δ > η such that for Φ(δ (A 0 , A 1 
For each m ∈ N , we let c m = δ(A m , A m+1 ). We now claim that the following result holds:
We shall prove ( * ) by contradiction. Suppose that ( * ) is false. Then there exists some γ > 0 such that for all k ∈ N , there are m k , n k ∈ N with m k > n k ≥ k satisfying:
(i) m k is even and n k is odd,
(iii) m k is the smallest even number such that the conditions (i), (ii) hold.
For the proof of (i), (ii) and (iii), see Yen [3] . Since c m 0, by (ii), we have lim k→∞ δ(A m k , A n k ) = γ , and
Letting k → ∞. Then we get Φ(γ ) < Φ(γ ), a contradiction. It follows from ( * ) that for any choice of a n in A n , the sequence {a n } must be a Cauchy sequence, hence {a n } converges to some a ∈ X . The point a is independent of the choice of a n .
So,
we get a contradiction. So Sa = {a}.
which implies Ta = {a}. Hence the point a is a common fixed point of S and T . Let b ∈ X be another common fixed point of S and T . Since , b) ), which implies a = b. Hence a is the unique common fixed point of S and T .
